Analysis of DNA oxidative damage related to cell proliferation.
In vivo and in vitro cell populations exhibit a different sensitivity and a heterogeneous response to many genotoxic agents. Several studies have been carried out to evaluate the possibility that the different sensitivity of the cells is related to their proliferative status. In this study, the sensitivity of proliferating (P) and quiescent (Q) C3H10T1/2 cells to oxidative damage and their repair capability has been investigated by single cell gel electrophoresis (SCGE) and micronucleus test. Furthermore the possibility to simultaneously detect DNA damage and cell cycle position has been evaluated. Our results showed a dose-related increase of DNA damage in exponential and plateau phase cells treated with hydrogen peroxide (doses ranging between 2.5 and 100 microM). DNA damage was almost completely repaired within 2 h after treatment in both culture conditions. The percentage of cells in the various phases of the cell cycle has been determined by comet assay and by flow cytometry, and a good agreement between the results of the two techniques was found. Untreated exponentially growing cells in G1 phase showed a lower tail moment than S and G2/M cells. The same cell cycle dependence was evidenced in cells treated with low doses of H(2)O(2), while, at the higher doses, all cells showed a similar level of damage. These results confirm the sensitivity of the Comet Assay in assessing DNA damage, and support its usefulness in evaluating cell cycle-related differential sensitivity to genotoxic agents.